Soft skills for software engineers turned out to be a very important factor in the success of any project helping the team's dynamics and performance. Conversely, computer science undergraduates are possibly not aware of the importance of soft skills for their careers. Accordingly this paper's main purpose is to highlight the gaps that exist for computer science graduates in Egypt. In this paper we present a simplified systematic literature review approach for this topic. A survey is conducted in Hellwan University, Cairo, Egypt where 136 computer and software engineering graduating students participated. The survey purpose was to uncover how students evaluate the importance of softs skills, how much they attain these skills, in addition to how much they think the university is helping its development. One outcome of our analysis is that there is a lack of understanding on how to define and thus provide those soft skills for computer science graduating students in Egypt.
Introduction

Problem Introduction
A software engineering or a computer science graduate in general needs to acquire some technical skills throughout their studying years in as many specialized areas as possible. These skills are divided into 5 categories including project management, analysis and design, programming, testing and documentations. Each one of these five categories includes a wide range of tasks and skills that any software engineer should be familiar with. Educators generally focus on transferring this set of technical skills and overlooking the soft skills ignoring its impact on the future of students. Resulting in the formation of the current gap between what the software engineering job markets are looking for and the level of the existing fresh graduates.
Importance of the Problem
This paper discusses the importance of soft skills (non-technical skills) in the computer science field and highlights the existence of a gap between the level of graduates and the markets requirements. In addition to that, it uncovers the fact that students perceiving computer science higher education in Egypt lack the basic understanding of the soft skills and its importance. The importance of soft skills for the field has been emphasized as it is one of the reasons behind the failure of software development houses projects. These projects generally fail due to lack of understanding of the importance and significance of the human factor and its effect on the project's success. This paper includes a description of the research approach followed by a literature review regarding the importance of soft skills from different perspectives. In addition to that, the conclusion derived from several interviews conducted with some small Egyptian software development houses. Followed by the survey design and methodology, along with analysis of the data and a discussion of the results obtained. engineering field. In general, teaching and assessing soft skills have been proven to be a very stiff mission. Several researches had been conducted to highlight the fact that graduating computer science students lack the set of required soft skills and also lack the understanding of its importance for their future careers (Radermacher, A. 2013; J. Carver and N. Kraft, 2011; E. Brechner, 2003; T. Koppi et, al 2010) . Alex Radermacher and Gursimran Walia 2013 in their study mentioned that it's important to create a term that describes the insufficiency of students in term of the skills they lack. The term they used is "Knowledge deficiency" which describes "Any skill, ability or knowledge concept which a recently graduate student lacks based on the expectations of industry or academia". In order to fix this dilemma students have to, first, understand what soft skills are, and also educators have to be aware of its importance. It has been noted in other studies that higher education should cultivate the student's generic skills or soft skills along with the other technical skills and required knowledge in their field. This is because soft skills will help them in a lot of the situations that will face them in the working environment (Robert Feldt, 2012) .
Soft skills can generally be defined in different form and contexts. King, 2012 stated that "Soft skills are transferable behaviors that can be used within a wide range of functions, activities and contexts." King also mentioned that soft skills together with technical skills are indispensable for the working environments (King, 2012) . Soft skills include a large range of skills that are related to the characteristic of the individuals including communications skills, leadership, creativity, negotiation skills, planning and management skills, presentation skills and lots of other skills that will be further introduced in this paper.
There is more than one approach to deliver these skills to students. The first approach is directly through human development courses or indirectly within the curriculum of the subjects being taught. The second approach has been proven to be better as it helps link between the technical and softs skill that students should acquire (Lutz, M. 2013; Burlea, A. S 2009; Lingard, R. W. 2010) . This is achieved throughout assignments and projects that require students to work together in teams in order to deliver a small scaled complete project that is close to real life projects and tasks that they will face when they start working and being graded according to the quality of their project along with how well they worked as a team (Lingard, R. W. 2010) . Nevertheless, the professors fail to deliver the point of teaching soft skills and they only grade the projects from the technical point of view, which was highlighted by asking the students to evaluate the teaching techniques they were offered (Makasiranondh, W., et.al 2011) .The importance of soft skills for computer science and software engineering field generally is reflected in the huge demand by organizations (Matturro, G. 2013) . Organizations claim that the acquisition of soft skills complements the technical skills and it's something that job applicants must have in order to get the offered jobs. Not only that but also to assure better influence to the objectives of these organizations (Robert Feldt 2012) .
Large parties in the software development area such as the Software Engineering Institute's (SEI) Capability Maturity Model (CMM), at first used to focus only on the resources of production methods, techniques, and/or tools. Nevertheless, now The People-Capability Maturity Model (PCMM) has been introduced into the software engineering process. The PCMM focuses on the importance of soft skills by explaining how people can best change their behavior to fit the CMM approach. Together, the CMM and PCMM reflect the conventional approach of production first and people second (Bill Cuties et,al 2009; Sayer S2004) . Basically PCMM is shifting the focus from the process to the people aspect in the organization. That's to say instead of measuring the results the organization measures the improvement and consider its employees as an investment instead of an expense and that can be done by considering people as assets.
The introduction of PCMM has a significant impact on the concept and purpose of this topic as it emphasizes the fact that nowadays the main asset of a company became its personal not its physical assets. PCMM is considered to be a roadmap for implementing human resource practices that continually improve the capability of an organization's human resources (Sigma, S 2009).
It was pointed out in several researches that a lot has changed in the field which forced the introduction of people aspect in the education process and that was inspired from the PCMM. It forced universities to expand their focus from just teaching the techniques to finding more proper ways for teaching the required set of soft skills that are needed for facing the real world (Bill Cuties et al. 2009 ). Figure 1 illustrate the institutionalization actions that must be taken and followed for successful application of PCMM in any organization. 
Approach to Research Literature Review
IT was decided to follow the systematic literature review technique in this research to add more depth and quality to it. The use of this technique helps in providing evidence of the importance of the topic. Where generally Systematic literature review (SLR) gives an impression about other studies that are focusing on the same topic, highlighting its weaknesses and strengths. A SLR is carried throughout a series of steps including research question, research protocol, literature search, data extraction, quality appraisal data analysis and results, interpretation of results (Mary, C 2010) . On an abstract level it includes identifying the concept of the study, studies used, results, and conclusions (check figure 2). Step 1:
We had to identify our research question to create the concept of the research
•
Importance of soft skills in software engineering
• The existence of a gap between the level of software engineering and computer science and the markets needs
The role of higher education in creating or shrinking this gap
Step 2:
The web was used to search for studies using the identified questions. An inclusion and exclusion criteria in the Implementation Practices www.ccsenet.org/cis Computer and Information Science Vol. 8, No. 1; 2015 selection of the studies that were reviewed was followed. Where the study had to be published in a well-established journal or conference (example IEEE, journal of systems and software, ACM and others). In addition to that all studies conducted before 2009 where excluded as old data might not be reliable in our study as everything in the field is subjected to rapid changes. Resulting in a list of 21 studies.
Step 3:
The 21 studies included were analyzed and the relevant data and techniques were extracted. This research focused on the aim, research question, method used, and results of these papers.
Step 4:
After performing step 3 the included studies and outcomes were identified and their impact on this study was stated. The SLR performed helped reaching the set of soft skills that was used in creating a survey which was distributed among graduating students in faculty of computer and information at Hellwan University. The data gathered from this survey was subjected to further analysis which helped in reaching a framework to help enhance the level of graduates and help solve the predicament of soft skills in software engineering field. In addition to that structured interviews were conducted with the managers in some Egyptian software development houses for backing up the topic in investigation.
Literature Review
This framework focuses on the gap between the level of computer and information graduate students and the real world industry in Egypt with respect to both technical skills and soft skills. This specific point has been covered in a lot of researches but nothing has been done to highlight this gap in Egypt and try to figure out whether it's the students fault or the teaching techniques used in Egyptian universities.
Three tables are used to summarize the applied SLR and displays the different studies conducted lately to cover this topic. Each table includes the papers and the journal or conference of publication, the purpose or aim of each study, the method used by the author, and the results. The papers were categorized according to the angle used to explore and handle problems of soft skills in our field whether the existence of gap in terms of soft skills shown in Table A1 , applying new teaching approaches and techniques to minimize the gap shown in Table A2 , and the gap presence from the markets point of view which is shown in Table A3 .
The three tables are in appendix A, where table A1, the listed papers focused on the importance of soft skills and the existence of a gap between the actual level of soft skills of students and the level they are expected to have. All of the authors used either questionnaires or interviews in their surveys except for the paper "Understanding software development team performance" (G. P. SUDHAKAR. 2010), where the author only performed a SLR on the previous studies to prove the existence of a gap.
While the 8 studies mentioned in Table A2 showed the impact of the teaching techniques and approaches on the soft skills of computer science and software engineering students. The general conclusion was that even though students are aware of the influence of soft skills on their future careers they still haven't mastered them yet. Which is a result of the ignorance of universities of the topic and its importance. The authors also proved that universities should enhance their approaches in delivering the set of required soft skills to its students.
The 4 studies included in Table A3 , exemplify how the market looks at the significance of soft skills for computer science and software engineering graduates. All the papers used the same approach to examine if the required soft skills are being met by their job applicants or not. This was achieved by analyzing job ads and relating certain soft skills to specific positions and the impact of those skills on the project's success.
Method
Participant (Subject) Characteristics
Throughout this study both questionnaires and interviews were conducted. The participants of the questionnaire where the fourth year students in the university. Team leaders and project managers participated in the interviews that were conducted in a couple of Egyptian software development houses
Sampling Procedures
The students participating in the questionnaire were in their 8 th and final semester. Students in their final semester should have been exposed to all the technical aspects and have a general idea of the field making them the optimum sample for conducting the required analysis.
This study is mainly focusing on the existing gap between the required technical and behavioral skills for the Egyptian software engineers so more investigation had to be made on where Egypt stands in this industry.
www.ccsenet.org/cis
Computer and Information Science Vol. 8, No. 1; 2015 Shockingly enough the ranking of some on the main universities in Egypt with regard to the level of education offered to software engineers was very bad. "Cairo University" came number 11 in Africa but number 1405 worldwide followed by "Ain shams University" being number 13 in Africa and number 1998 worldwide and then "Mansoura university" being number 14 in Africa and number 2102 worldwide. (http://www.topstudylinks.com/Top-Universities-in-Africa-tc1.aspx).
Sample Size, Power, and Precision of the Questionnaire
The questionnaire was distributed on all the 400 graduating students from computer and Information College in the year 2013, Hellwan University, resulting in 136 reliable and completed questionnaires. A formula was to calculate the confidence interval which turned out to be 6.48 using a confidence level of 95% http://www.surveysystem.com/sscalc.htm#two). The students were required to state their GPA and department whether CS, IS, or SWE.
Measures and Covariates
The questionnaire was designed to cover both behavioral (non-technical) and functional (technical) skills. After analyzing the soft skills mentioned in the SLR, 29 soft skills were mentioned collectively in all the papers. Then the frequency by which these skills were mentioned was calculated and eliminated the ones with low mention frequency and grouped the skills that had different names but the same function. This resulted in a set of 17 skills that were used in the questionnaire shown in Table 1 . The technical or functional skills where divided into project management, analysis and design, programing, testing and documentation and each of these five areas had a list of technical skills that students are required to know. In order to make sure that the questionnaire was clear enough, it was distributed among some graduate students as well as professors and their feedback was taken into consideration. Where the size of the questionnaire had to be reduced into 2 pages and the used English had to be simplified. IT was assured that the students undergoing the survey were fully aware of the meaning of every question and skill. That is why the whole questionnaire was explained to them before they started answering.
The first part regarding the soft skills was designed where each of the 17 skills was evaluated from 3 different perspectives; the first one is "how important do you think this skill is?", the second is "How good do you think you are in this skill?", and the last one is "to which level has this skill been developed by the university?". The reason here for having 3 perspectives is to be able to evaluate the students, see if they understand the importance of these skills and the educational level they have been offered by the university. This was inspired from the SLR previously performed, where most the studies done only accounts for one or two aspect. Having these three aspects covered makes this research more robust.
Experimental Manipulations or Interventions
As for the questionnaire it was stated that for each question the 17 skill should be ranked on the scale from 1 to 5 with one being the lowest and 5 being the highest and the meaning of each question was fully explained. While the conducted interviews aimed to see how important do they think soft skills are and what are the most vital skills they are looking for in fresh graduates when they interview them. The questionnaire is provided in Apendix B.
Results
Outcome of the Interviews
One of the most important skills was Problem Solving and Analytical Thinking as they think that a software engineer should be able to think clearly and break down the problem to be able to create the system and apply the fixes required to complete the system. The second skill set was Communication Skills, including oral and written, and this skill is important as it has 2 perspectives, either communication with the customer or with other team members. Whereas employees are required to communicate with clients through meetings to understand exactly what is required from them and communicate with their team members to be able to deliver the required system in time, complete, correct and apply fixes within the development phase and follow up after implementation. Another very important skill from the employers' perspective is self-learning as any Software engineer would be required to complete a task in the project that they have never heard about before and need to get familiar with to be able to work on. Employees could also be required to use a new tool to complete a required task and this process must not take a lot of time to be completed. It has been acknowledged by managers that most of the fresh graduates lack communication skills and they also suffer from low experience level in how to act within the working environment (Rénette J. Blignaut et.al 2013) .
Statistics and Data Analysis
Taking a more reflective look into the data and making sure that the data used in the analysis is reliable enough. The Z-score for all the soft skills with regard to each of the 3 question was calculated. The Z-score is basically calculated by subtracting the mean of our value from its raw score and dividing the result with the standard deviation of the used population (https://statistics.laerd.com/statistical-guides/standard-score.php). The Z-score analysis is used to help in assessing how far the data is from the normal or how much off target it is. Table 2 represent the z scores calculated for each skill with regard to all the questions. Where table 7 focuses on the maximum and minimum z-score of the skills examined which turned out to be the same for all the questions. Oral communication was the skill with the highest z-score with values 0.39, 0.29, 0.24 for Q1, Q2, and Q3 and negotiation skill had the lowest score with values 0.004, 0.007, 0.012 for Q1, Q2, and Q3. These values were checked in the Z score table and they were all on the positive side of the normal distribution curve, meaning that it is more than 50 % of the population. The final step was to see the percentage of the students who gave these highest and lowest scores. As for the Oral communication, 65.17%, 61.4 %, and 59.48 % of the students gave it the highest score for Q1, Q2, and Q3 respectively. While only 50 % of the students think negotiation skills is important with regard to Q1 and Q2 and 54 % with regards to Q3 check 
Ancillary Analyses
Since this study's main focus is the importance of soft skills for SWE and CS graduates, only an analysis of this part of the survey is provided. The mean averages of the soft skills of all the departments for each question were analyzed, shown in table 4. Generally the mean average for each skill is calculated for each department separately. Where all the score given by the students for a specific skill are summed and divided by the number of students in this department. The average mean score is (1+2+3+4+5)/5 = 3. For the CS, IS, and SWE departments Q1 and Q2 had high mean average but on the contrary Q3 had scores lower than the mean average. This was clarified when the mean averages of all the skills collectively were calculated with respect to each department and question. This indicates that the students find that their higher education providers don't support or provide enough attention to the soft skills and that they are aware of its importance, yet they are not provided with the facilities or enough attention to develop these skills, check Figure 3 . Another point that came to is that the students from the Information System (IS) department gave the least averages in all the questions compared to the other 2 departments Computer Science (CS), and Software engineering (SWE), check Figure 3 . Generally the students of all departments showed a great understanding of the importance of the soft skills and this awareness reflects on the averages of the second question. After the mean averages of all the soft skills were calculated, a reflective look was taken into each skill separately regarding each of the questions. Displaying the minimum and maximum mean average for each skill with regards to each of the three questions for the three departments CS, IS, and SWE Results are displayed in Tables  5 and 6 . Even though the results generally reflect a great understanding from the students with regards to the importance of the behavioral skills, it is noticeable that there is a slight difference between the skills ranking and the observations from the interviews that were conducted with the Egyptian software houses managers along with the skill frequency table concluded from our SLR, check table 1. For instance, communication skills was ranked as one of the top skills that they look for when hiring and had the highest mention frequency, while the students ranking was lower than expected whether for the oral or written communication, results are displayed in the Figures 4 and 5 . Nevertheless, the rest of the soft skills had a high mean average concerning the 3 questions.
Participant Flow
Only one of the authors participated in the process of questionnaire distribution and data gathering. Where all the 400 graduating students were asked to fill it. Only 223 students had the time and the will to participate resulting in 136 complete questionnaires. The remaining 87 questionnaires were not completed and the participants failed to provide some critical answers so they had to be excluded in the data analysis.
Intervention or Manipulation Fidelity
The interviews conducted took place over the phone with project managers in the Egyptian company "Emerge Technology" and "Connect me TV".
Discussion
In General, it is obvious that the importance of the behavioral skills is well perceived by graduating students. Not all of the results were high but most were higher than the mean average which is (1+2+3+4+5)/5 = 3. AS a starter mean average for CS, IS and SWE with regards to Q1 is 3.96 reflecting the great understanding of student when it comes to the importance of these soft skills. Q2 the mean average of the 3 departments is 3.39 which is higher than 3 again indicating the students eagerness to develop these skills. As for the last question Q3 the mean average of the departments collectively is 2.73 which is lower than expected, indicating that the higher education process doesn't provide the students with the required skills. These results mostly prove the existence of a gap between the soft skills level for computer science graduates and the soft skills level which is required by the working field. In addition to highlighting the fact that students know the importance of soft skills for their future careers, try to acquire them, yet the higher education should emphasize more on enhancing these skills. In the future we intend to make this an online questionnaire which will make it easier to analyze and the data will be more updated as it can be done more frequently to check if the gap still exists. The conclusion from the results of this study showed that students are aware of the necessity of ensuring that the courses offered should cover this aspect. These results also recommend that the evaluation and improvement of the soft skills for these students are based on teaching tactics, course design and operative monitoring of students. Enhancing Information systems student's soft skills-a case study. (Yadin, A. (2012 ) The aim of this paper is to highlight the fact that soft skills is as important as technical skills for IS graduates.
They are taught a set of technical skills related to system design and analysis and are required to complete a project using the knowledge they acquired in a professional way.
This study proved that when students are aware of the importance of these skills the pay more attention to it and their improvement curve is (Feldt, R et, al 2009) Help higher education students develop their generic skills and finding out which skills are developed throughout their masters. 23 master's students from 3 different Swedish universities were involved in this survey. A questionnaire was initially designed by one of the authors and reviewed by another one. The soft skills included in this questionnaire were in the syllabus of one of the courses offered by the university. The student had to rank these skills according to 2 perspectives, first was its importance and second was whether it was improved or not. In addition to the skills, there was a list of questions about their previous education support to this topic.
Most of the skills were rated by the students as important but the ordering of importance was not as expected by professionals. This might be because students are not fully aware of the meaning of each skill Highlighting the importance of soft skills from the markets perspective and help define the soft skills that are in high demand.
Nine soft skills were the main focus of this study. Ads were included and analyzed only if it had at least one of these nine skills. Each one of the nine skills was listed among each of the jobs. A 3-point scale was used to represent the results, stating whether this skills was in high demand, moderate demand, or low demand.
The survey indicates that soft skills are demanded in the software industry but only to a limited extent. Reflecting the fact that employers themselves are not fully aware of its importance and how each profession should be connected to the correct soft skill.
Balancing software engineering education and industrial needs (Moreno, A. M. et, al 2012) Analyze whether SE education delivers the knowledge that is required by students in their working life or not 
